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[ SUBSYSTEM NAME: PAYLOAD RETEN & DEPLOY ~ IUS DAMPER,/LATCHES
REVISION : 0 02/14/89 W
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PART NAME FART NUMBER
TENDOR NAMPE VENDCR NUMBER
LRU : iUS DAMPER ASSEMBLY V589-5344001

ITEM:
IUS DAMPER

QUANTITY OF LIXE ITEMB: 2

DESCRIFTION/PUNCTION!
PROVIDES DYNAMIC DAMPING FORCE IN Z-AXIS AT INTERFACE BETWEEN INERTIAL
UPPER STAGE (IUS) AIRBORNE SUPPORT EQUIPMENT (ASE) AND ORBITER FOR
FREQUENCIES BELOW 20 HZ. TWQ DAMPERS, ONE EACH SIDE, ATTACH TO ASE
SPREADER BEAM AND PEDESTAL ON ORBITER LONGERON BRIDGE FITTING.
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SROTTLE CRITICAL ITEMS LIEST - ORBITER NUMBER: 0I=5E-DO1=X

SCMMARY

SUBSYSTEM NAME: PAYLOAD RETEN & DEPLOY - IUS CaMPER/LATGCHES
LRU IUS DAMPER ASSFEMBLY
ITEM MNAME: TUS DPAMPER ASSEMBLY

FMER NUMBER ADEREVIATED PAILURE CIL|CRIT |HZD
MCRQE DESCRIPTION ris (FLG
02-5E-DO1~01 INSUFFICIENT DAMPING X | 1R2
02~5E=-001-02 PHYSICAL BINDING/JAMMING X i 1R2
02=-5E-~DQ1-03 BROKEN DAMPER, PEDESTAL OR X | 1Rz
ATTACHMENT
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EHOTTLE CRITICAL ITEMA LIST - CRBITER NUMBER) $!=-5E=-Dd1=02

REVIBIOGN: O G2/14/39
SUbsysTEM: PAYLOAD RETEN & DEPLOY = IUS DAMPER/LATCHES
LRD IVs DAMPER ASSEMBLY CRITICALITY SF THIS
ITEM WAME: JIUS DAMPER ASSEMBLY FAILURE MoODE:1R2
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FAILURE MODE:
PHYSICAL BINDING/JAMMING

MISSIQN FHASE:
DG DE=QREIT
LS LANDING SAFING

YEHICLE/PAYLOAD/XIT EFFECTIVITY: 142 COLIMBIA
103 DISCOVERY
104  ATLANTIS
TUS/GALILED

IUS /MAGELLAN
IUS/TCRS

B 0 EF AR I

CAUBE:
ADVERSE TCLERANCES/WEAR, CONTAMINATION/FOREIGN QBIECT/DEBRIS,
FAILURE/DEFLECTION OF INTERNAL PART, TEMPERATURE
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REDUNDANCY BCREEN A) PASS

B) FAIL
C} PASS
PASS/FAIL RATIONALNE:
A
-}

FAILS REDUNDANCY S5CREEN "B" SINCE THERE IS NHO VISUAL OR INSTRUMENTED
WAY OF DETECTING A FAILURE OFf THE IUS DAMPER ASSEMBLY IN FLIGHT.
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{h) BUBBYSTEM:
LoSS OF DAMPING FORCE.

(B) INTERFACING SURSYSTIN(S):

INCREASED LOADS ON IUS/ORBITER. POTENTIAL FLIGHT CONTRCL LIMIT CYCL
ACCEPTABLE AMPLITUDE.
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SHUTTLE CRITICAL ITEMS LIET = QRSITER NUMBER: 02-35E=D01—02

()] MISSION!
POSESIBLE DAMAGE TO IUsS,

f{U) CREW, VEHICLE, AND ELEMENT(E}:

FIEST FAILURE = NO EFFECT. SECOND FAILURE DURIMNA DESCENT/IANTIING wWI-
UNLAUNCHED IUS, LOSS OF DAMPING FROM BOTH DAMPERS RESULTS IN CECSRALE:
FLIGHT CONTEROL RESULTING IN BAOTENTIAL LOSS OF CREW/VEHICJLE,

{E) FUNCTIONAL CRITICALITY EFPECTH
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(A) DE3ISN:

DAMPER DEVICE INCORPCRATES CYLINDRICAL BRAKE SHOE SPRING LOADED
AGAINST CYLINDER LINER. ALL COMPONENTS HAVE PQSITIVE MARGINS FOR 1.:
FACTOR OF SAFETY OVER LIMIT LOAD. ALL MOVING MECHANISM PARTS ART
ENCLOSED INSIOE THE BARREL TO EXCLUDE ANY CONTAMINATION. MATERIALS
SELECTED FOR COMPONENTS ARE HIGH STRENGTH ALUMINUM AND CORROSION
RESTSTANT STEEL WITH SPECIFIC TEMPERATURES REQUIREMENT. ONE IUS
DAMPER IS CAPRBLE GF REDUCING OSCILLATIONS BETWEEM THE ASE 3PREADER
BEAM AND PAYLOAD BAY BRIDGE INTERFACE TQ ENSURE SATISFACTORY FLIGHT
CONTROL IF THE OTHER IUS LDAMPER FAILS TO PROPERLY FUNCTION., (REF.
HONEYWELL DOC. E~X-FR=-1=280-T/G VOQL. 1-5; ENTRY TAL & GRTLS, FCS 575
FLEX STABILITY ASSESSMENT FINAL REFPORT VOL., 1-5; MONEYWELL TCL NG.
ROCKWELL SS5&V 84-023, STS=26 ADDED SCOPE ASSESSMENT). '

{B) TEEST:
CUALIFICATION TESTS: THE DAMPER HAS BEENM CERTIFIED BY CR 44-544001-
601A. QUAL TESTS INCLUDE: EXAMINATION QF PRGDUCT - ALL COMPAONENTS o
THE DAMPER ASSEMELY WERE VERIFIED TO HAVE COMDLETED ACCEPTANCE
REQUIREMENTS. RANDOM VIBRATION -~ THE VIBRATION LEVELS IN THE Y-AXIS
WERE CONDUCTED AT LOWER LEVELS THAN THOSE SPECIFIED IN THE CR AND TR
BUT WERE ACCEPTED BY ANALYSIS STS 81-0404. THE SPECIFIED GRMS IN TH:
AXIS WAS 10.8, BUT THE ACTUAL TEST LEVELS WEREX AFPROXIMATELY &.5. T
TEST WAS CONDUCTED FROM 20 TO 100 HZ, INCREASING AT +6 dB/oct AND 10
TQ 2,000 HZ AT A CONSTANT 0.03 g2/H2Z; THE REQUIREMENTS WERE 20 TO 40
HZ, INCREASING AT +12 dB/oct, AND 40 TO 2,600 HZ AT A CONHSTANT 5.0
g2/HZ. THE VIBRATION LEVELS IN THE 2-AXIS5 WERE CONDUGTED AT HIGHER
LEVELS THAN THOSE SPECIFIED IN THE CR AND TR. THE SPECIFIED GRMS IN
THE Z-AXIS WAS 7.6, BUT THE TEST LEVELS WERE APPROXIMATELY 12. THE
TEST WAS CONDUCTED FROM 20 TO 40 HZ, I[NCREASING AT +12 dB/oct, 40 TO
2,000 HZ AT A CONSTANT 0.06 g2/HZ. THE REGUIREMENTS WERE 20 TO 100
INCREASING AT +6 dB/oct, AND 10¢ TGO 2,000 HZ AT A CONSTANT 0.03 gZ/H

QUAL TESTS ALSQ INCLUDE: MISSION CYCLE (DYNAMIC CYCLING) = TEE DAMPE

WAS CYCLED 4 TIMES AT 12 DIFFERENT STROKES TCO SIMULATE LIFT-0OFF,
BOOST, ENTRY AND LANDING CONDITIONS AT VARIOUS TEMDERATURES (AMBIZNT

02-5E-7.91
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SEUTTLE CRAITICAL ITEMS L1ST - QREITER  NUMBER: 02-SZ-DO1-02

+250% DES F AND -110 DEG F) WITH SIDE LOADING. CERTIFICATION BY
ANATYSIS = FUNGSUS, QIONE, HUMICITY, SALT EPRAY, SAND/DUST, SOLAR
RBADIATION (NUCLEAR), SOLAR RADIATION (THEEMAL), METEORUOIDS, AND FACTCZR
OF SAFETY FOR THE DAMPER ASSEMELY.

ACCEFTANCE TESTS: DYNAMIC CYCLING - THE DAMPER WAS CYQLED, 1 TIME AT 1i:
OIFFERENT STROKES TS SIMULATE LIFT-QFF, BOQST, ENTRY AND ILANDING
CONDITIONS AT VARIOUE TEMFERATURES (AMBIENT, #2500 DEG F AND =110 =3I F

WITH SIDE LOADING.

OMRSD: GROUND TURNAROUND INCLUDES INERTIAL UPPER STAGE FRICTION DAMPIR
~ INSPECTIQON. RE~-RUN LOAD TEST AFTER EACH FLIGHT AT ROCKWELL=-DOWNZIY.

{C) INSPECTION:

RECEIVING INSPECTION .
ALL DURCHASED PARTS FABRICATED TO CONTROLLED DRAWINGS AND

SPECIFICATIONS ARE VERIFIED BY INSPECTION FROM PURCHASE GRDERS AND
PROCESS CERTIFICATIONS.

CONTAMINATION CONTROL
CL¥ANLINESS REQUIREMENTS AND CORRCSION PROTECTICH PER MAQGQ8-30L1 ARZ

VERIFIED BY INSPECTICHN.

ASSEMBLY/INSTALLATION
DAMPER ASSEMBLY IS ASSEMBLED PER DRAWINGS AND DETAILED DRAWING GENERAT

NOTES: PLANNED SEQUENTIALLY INCLUDING TORQUE., BEARING AND NUT WET
INSTALLATION WITH PRIMER ON MATING THREADS IS VERIFIED B8Y INSPECTION.
LOCEWIRE AND THREADED FASTENERS ARE VERIFIED BY INSPECTION.

CRITICAL PROCESSES
BASSIVATION AND WELDING ARE VERIFIED BY INSPECTION.

KONDESTRUCTIVE EVALUATTON
DETAIL PARTS ARE PENETRANT OR MAGNETIC PARTICLE INSPECTED, VERIFIED E!

INSPECTION.

TESTING
ATP IS VERIFIED PER FROCEDURE.

HANDLING/PACKACING
PACKAGING AND HANDLING REQUIREMENTS ARE VERIFIED BY INSPECTION,

(D) FAILURE HISTORY!?
THERE HAVE BEEN MO ACCEDTANCE TEST, QUALIFICATION TEST, FIELD QR

FLIGHT FAILURES ASSOCIATED WITH THIE FAILURE MODE.

(E) QPERITIGHIL O8%:
NONE.
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EHUTTLE CRITICAL ITEMS LIET = CREITER NUMEER: 02-5E-D01=02
B. MOSEOWITZ

M.
D. 5. CHEUNMG
W. J. SMITH

I . REELTABILITY ENGINEERING:
DESIGN ENGIMNEERING
QUALITY ENGINTERING
NASA RELIABRILITY
NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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